
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



268 

Monday, April 17, 1837. 
Henry Hallam, Esq., Treasurer, in the Chair. 

The names of the Right Hon. Holt Mackenzie ; George R. 
Porter, Esq.; Col. Sykes, and Thomas Tooke, Esq.; were an- 
nounced as the four Vice-Presidents nominated by the Presi- 
dent for the present year, in accordance with the regulations of 
the Society. 

The following gentlemen were balloted for, and were elected 
Fellows of the Society : — 

Henry English, Esq., 37, New Broad Street, City ; 

Frederic Purdy, Esq., 1, Somerset Place, Strand; 

William Foster, Esq., 1 7, Whitehall Place ; 

Henry Buckley, Esq., River Hill, Seven Oaks ; 

John A. Hankey, Esq., 36, Brook Street ; 

John Hardwick, Esq., Albany ; 

Captain Williams, Strand-on-the-Green ; 

Baldwin F. Duppa, Esq., Lincoln's Inn ; 

Stevens Wade Henslow, Esq*, Clement's Inn, Westminster; 

The following Papers, were then read and laid upon the 
Table :— 

A Report of the Committee on Medical Statistics, stating that 
the Committee had been chiefly engaged in preparing queries 
for the future collection of facts relating to the Statistics of 
Medicine, and in suggesting such forms for the registration of 
information as may produce uniformity in the abstracts, and 
lead to the most useful and practical results. The report 
explained a tabulated statement, prepared by the Committee, of 
the number and particulars of cases of suicide in Westminster, 
which have been subjects of Coroners' Inquests from January, 
1812, to December, 1836. The Committee, it was stated, had 
obtained from the Home Office a list of Coroners in England 
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and Wales; and had been furnished with several Statistical 
accounts relating to the Lying-in-Charity attached to Guy's 
Hospital. 

A Report of the Committee on Criminal Statistics was 
read : — It stated that the Committee had completed, and accom- 
panied with an elaborate explanatory paper, a set of forms for 
the future registration of all desirable information respecting the 
condition and character of persons charged with offences, the 
nature of their offences, and the circumstances which have led to 
their perpetration, with the results of the investigation or 
trial. 

A Return to the Society's printed questions was briefly read 
and laid upon the table : — It contained a series of answers 
relating to the township and parish of Winwick in Lancashire, 
prepared by Robert Atherton Hornby, Esq. 

A communication was read from the Secretary of the Statis- 
tical Society of Manchester, giving an account of the formation, 
constitution, and progress of that Society. 

A communication was read from the Secretary of the Statisti- 
cal Society of Bristol, giving a similar account of that Society. 

A Paper was then read, prepared by T. R. Edmonds, Esq. 

On the Influence op Age on the Mortality op the Popu- 
lation of Sweden. 

Human Society, said Mr. Edmonds, is constituted by a suc- 
cession of individuals entering by birth and removed by death. 
The permanency of a population depends, on the receiving of 
supplies through birth, sufficient to compensate the losses 
through death. This state may be correctly represented by a 
close reservoir receiving water through one pipe, and discharg- 
ing it through a second pipe. The water contained in the 
reservoir, will represent a stationary population, if the pipe of 
influx be equal to the pipe of efflux. By means of Statistical 
observations, the relation between the size of the equal pipes and 
the dimensions of the reservoir, has been ascertained. If 
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through each of the equal pipes be transmitted, in one year, a 
quantity of water equal to the fortieth part of the water con- 
stantly contained in the reservoir, we shall have a true repre- 
sentation of a stationary human society. 

In order that the comparison may be accurate, it is necessary 
to take into consideration the time during which each particle 
may remain in the reservoir of water or life. Some remain only 
an hour, others a hundred years. This might be the case, if the 
chances of entering the pipe of efflux or death were equal for all 
individuals at whatever age from entrance ; but it is a fact estab- 
lished by all Statistical observations on this subject, that the 
chance of falling into the pipe of efflux is very great immediately 
after birth, that this chance is very low at the age of 10 years, and 
again very high at advanced ages. The influence of age on the mor- 
tality, may be represented by the following kind of motion among 
the particles in the reservoir. Those just admitted, revolve in 
circles passing close to the point of danger (the orifice of the 
pipe of efflux) ; as these particles advance in age, the distance of 
their circles from the point of danger gradually increases, until 
after a certain time, as 10 or 15 years, the circles of revolution 
again approach the point of danger with a velocity continually 
accelerated. This representation of the influence of age, is in 
conformity with every Statistical observation on mortality, al- 
though this influence has not been supposed capable of being 
precisely and mathematically expressed. The object of the pre- 
sent remarks was to show that the forces of removal from, and 
of attraction to, the point of danger, admit of exact numerical 
estimate, in the case of Sweden. By the help of other observa- 
tions the Author would show, that these forces are probably the 
same in all populations. 

The relation between the dying and the living, without dis- 
tinction of age, has been frequently ascertained in various popu- 
lations : but the instances are very rare in which the mortality at 
different intervals of age has been ascertained by direct observa- 
tion. In comparing the mortalities of different nations, the 
quotients of the total deaths by the total numbers living are 
usually adopted as the sole ground of comparison. The quo- 
tients of the number dying at each age, by the number living at 
the same age, have been rarely obtained by direct observation. 
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In the majority of nations, it is found by calculation that the 
part of the population under the age of 5 years suffers a yearly 
mortality of 8 per cent., that the part of the population between 
the ages of 10 and 15 years suffers a yearly mortality of only 
two-thirds of one per cent., and that the part of the population 
at the age of 55 suffers a yearly mortality of 2| per cent., which 
is nearly equal to the mortality of the aggregate population 
without distinction of age. 

Among the very few observations in existence, from which 
can be directly determined the mortality at every age of life, 
those collected by Sweden hold the first place, and are the only 
ones which supply the means of comparing, at distinct intervals 
of age, the mortality suffered by the same nation at distant 
periods of time. From the year 1755 to the present time, the 
living and the dying of the Swedish population have been 
periodically enumerated and classified in quinquennial gradations 
of age. It is only within the last two or three years, that any nation 
has made an attempt to present facts on mortality similar to 
those which Sweden has been presenting to the world for the 
last 80 years. England is one of these competing nations, but 
the observation here, besides being isolated, is imperfect, from 
being founded only on one enumeration of the living distin- 
guished according to age, in 1821. Belgium is the only other 
nation which has attempted to imitate Sweden, but the period 
for which the ages of the deaths have been observed in that 
kingdom is only three years. In England the ages of the deaths 
have been observed for a period of 18 years. In Belgium, as in 
England, there has never been made more than one enumeration 
of the living distinguished according to age. In Sweden, the 
returns are nearly perfect, and leave nothing to be desired ex- 
cept a distinction of the deaths occurring in the first and second 
month after birth. From these returns we are enabled to state 
positively, the mortality which has been suffered at any age for 
either sex, during any part of the last 80 years. 

Eight Tables drawn up by Mr. Edmonds, and displaying the 
influence of Age and Sex on the mortality of the population of 
Sweden throughout 71 years ending with 1 830, were here referred 
to. They are printed at the end of the present Abstract. 
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The theoretical portions of these tables, constructed by Mr. 
Edmonds in accordance with the formula -which he had developed 
and reduced to an algebraical expression, were shown to coincide 
in the most satisfactory manner with various statistical exhibitions 
of mortality, with which they have been compared ; and the 
author especially noticed their coincidence with the statements of 
M. Hoffmann in the paper published in the first part of the So- 
ciety's Transactions. 

According to the tables in most common use, the mortality 
under the age of one year, is generally as 20 out of 100 born ; 
at the age of 10 years it is always less than one per cent. ; at 
the age of 80, the annual mortality is seldom lower than 15 out 
of 100 surviving to this age. The question deserving considera- 
tion is, whether the mortality at the three above mentioned 
periods being known, the mortality at any intermediate age may 
not be calculated therefrom. 

The paper then proceeded to develope the fact that three 
constant proportions exist in the increase and decrease of mor- 
tality at certain ages ; and that the three periods over which 
these constants preside correspond to the three — before, during, 
and after, the existence of the power of propagation : namely, that, 
from the age of one to seven the mortality diminishes one third, 
or thirty-two and a half per cent, every year; that from the 
age of ten to fifty it increases three per cent, every year ; and 
that beyond the age of sixty it increases eight per cent, every 
year. The remarks explanatory of this theory of constants, and 
of the determinate periods over which they respectively extend, 
occupied a large portion of the paper. 

The mathematical and necessary consequence, of the existence 
of the three above mentioned constants is that, the rate of mor- 
tality at any one age being known, the rate of mortality at every 
other age is also known, and that the proportion surviving 
to any age (*) is, in every population, represented by the 
formula 

— — (i—i> ; 

y,= 10 
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The quantity («) is the only one to be determined by obser- 
vation, and has different values for different populations. By 
means of this formula may be directly formed what is technically 
called a " Table of Mortality," which consists in a statement of 
the number surviving at yearly intervals, out of & given number 
living at any specified age. 

The three following tables, " Village," " Mean," and " City" 
mortality, which are compared with the English and Swedish ob- 
servations, were constructed from the same formula by taking three 
different values of («) in the proportion of 5, 6 and 7-§. The mean 
age at which the first constant ceases, is 8 yearB, and the age at 
which the second constant ceases to be used, is 55 years in the 
three tables. The Village table represents the lowest rate of 
mortality ever observed ; the City table is given as the repre- 
sentation of the highest mortality ever observed, except among 
the poorest inhabitants of large towns. Numerous other 
remarks, explanatory and inferential, were given as a commen- 
tary on the accompanying tables. 
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Contents of Eight Tables displaying the influence of Age and 
Sex on the mortality of the population of Sweden throughout 
7 1 years ending with 1 830. 



Tables 1 & 2. — Showing the distribution in quinquenial gra- 
dations of age, of the numbers Living and Dying in Sweden, at 
different parts of the 25 years ending with 1830. (From a 
recent communication, to the writer of this article, by the official 
authorities in Sweden.) Table 1 . for the Male sex. Table 2. 
for the Female sex. 

Tables 3 & 4. — Showing in quinquennial gradations of age 
for three periods of 20 years each, the mean number Living and 
the mean number of annual deaths. Table 3. for Males. Table 4. 
for Females. 

Tablb 5. — Showing, for three periods of 20 years each, the 
mean number dying annually out of 100 living in every quin- 
quennial gradation of age — being the results obtained by dividing 

the mean annual deaths, by the mean numbers living :— exhi- 
bited in tables 3 and 4. 

Tablb 6. — Showing, for each sex during six -periods, begin- 
ning with 1755 and ending with 1830, the mean number dying 
annually out of 100 living in each decennial interval of age. 

Tablb 7. — Showing, for each sex during two periods of 41 
and 20 years, the mean annual rate of mortality in Sweden in 
decennial intervals of age, — with which is compared the mean 
annual rate of mortality in England and Wales during the 18 
years 1813-30. 

Table 8.— Showing the vitality of the Swedish population, 
indicated by the enumerations of the living, independently of the 
registers of deaths : — the numbers representing the proportions 
surviving in 1820 and 1830, out of every 100 enumerated at ages 
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10 years younger in 1810 and 1820. (No similar table of facts 
has yet been published.) 

%* The third part of the materials and results now presented, is 
entirely new to the public. The remaining two-thirds of the 
materials have not, I believe, been yet published collectively ; nor 
have the results been published in the form now adopted. In the 
present tables is offered a combined view of all desirable facts 
relating to the mortality at different ages in Sweden, from the 
year 1755 to the year 1830. 
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(9) — Table showing at 20 different ages, the coincidence between 
Mr. Milne's empirical Tabic for Carlisle, and a theoretical Table 
deduced from a simple mathematical formula. The numbers repre- 
senting the survivors at quinquennial intervals, corresponding to 
1,000 alive at the age of 10 years, assumed as a base in each 
case. 



Age. 


1 


5 


10 


15 


20 


25 


30 


35 


40 


45 


From Milne's Carlisle 


1310 
1311 


1052 
1052 


1000 
1000 


975 
973 


943 
943 


910 
910 


873 
873 


830 
831 


786 
786 


732 
736 


Age. 


50 


55 


60 


65 

467 
471 


70 

372 
368 


75 


80 


85 


90 


95 


From Milne's Carlisle 


681 
683 


630 
625 


564 
558 


259 

256 


148 
150 


69 
69 


22 
22 


4 



**« 



IP 



Q 



*) 



y*=>10 is 

the formula representing the proportion surviving to any age (x) 
years ; which, converted into logarithms, becomes 

log. y x = — C 1 -?* ) 
(«) is the only quantity required to be determined, at any one 
age, for different populations, and represents the annual rate of 
mortality when »=0, and y=l. (&) is the modulus of the com- 
mon system of logarithms and =.43429. Logp and consequently 
(p) has three different values, one applicable in childhood, a 
second applicable between the ages of about 10 to 55 years, and 
a third at all ages above 55 years ; The three determined values 
of log. p and/) applicable to all tables of mortality are 



l+J 



—.1700 
0128 
0333 



* .6761 

1.0299 

' 1.0797 



The numbers in the theoretical table compared above, have 
been obtained by assuming (*) at the age of 10 years =.05, and 
by measuring («) from the age of 10 years. On making the 
proper substitutions we shall have at the age of 55 from birth 
*SX.05/1— 1.0899"!**) —20386 



^=io- 0138 



=10 



=.625 as above. 



and so for any intermediate age from 10 to 55 years. 
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At the age of 35, when the third constant comes into opera- 
tion, the annual rate of mortality is found by multiplying .05 by 
the second constant raised to the 45th power; that is, the new 
value of («) ==.1883. Consequently, for any age (20) measured 
from 55 the beginning of the third period, the proportion sur- 
viving will be represented by the formula 

ft 2 X.1883A_i-o7<j7t i!0 ) —.38772 

That is .410 survives to the age of 75 out of one alive at the 
age of 55. Consequently, 625X.41=256 will represent the 
number surviving to the age of 75 out of 1,000 alive at the age 
of 10 years, as is stated in the above Table. 

The first constant has been applied from the age of 1 to 9 
years, in obtaining the numbers given above ; but in the other 
theoretical Tables used for comparison, the age of 8 instead of 
9 years has been adopted as the limit. 
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